In press in : Geodinamica Acta Our paper 1) describes in detail three successive paleokarstic incisions formed in a continental environment, each one later filled with sediments containing marine fauna. The altitude distribution of the analysed outcrops implies successive base-level falls and rises with an amplitude of hundreds of metres. 2) Incidentally, it occurs that the youngest marine fauna found in the successive paleokarst fillings is early Paleocene in age ; we therefore assume that in spite of the very rare occurrence of older -reworked -benthic fauna, the successive phases of karst formation and marine filling occurred during early Paleocene. Surprisingly, Bilotte et al. ' s comment neither question the former point, nor the geological processes responsible for such an original setting. We would have welcomed any constructive suggestion in order to solve this outstanding problem, which, we believe, is now the most exciting scientific question to be addressed. Instead, the virulent comment focuses on the age of the sedimentary filling and challenges the Paleocene age we have determined.
Even more surprisingly, the comment never refers to, nor it brings additional or contradictory observations on the specific localities analysed in the paper, but rather criticises some of our previous publications dealing with different geographical locations such as the French and Spanish Pyrenees. This results in a confusing case, in which scientists unfamiliar with our previous papers can hardly decipher the argument, unless they recover the dozen incriminated papers and as many counter-publications put forward by Bilotte and co-authors. We therefore reply to Bilotte et al.'s comment without expanding on the localities and topics relevant to previous works published elsewhere.
The following therefore mostly deals with the biochronologic data.
The sedimentary fill of the karst cavities has never been qualified as micropaleontologically « rich » in our original publication.
On the opposite, these rare occurrences of planktonic fauna require analyses of a large number of thin sections (45x30 mm) and of washing residues (whenever possible). The present study relies on the careful examination of 450 thin sections cut from samples taken from 305 different localities. Many of the 383 rock samples have provided more than one thin section, in order to increase the chances of successful findings. Our contradictors might have eluded such a quantitative aspect of the study, since they do not provide evidence of personal observations in the considered area.
The photographs of the Plate of our original paper illustrate microfacies including macrofauna fragments (Echinids, Sponges, Bryozoans) frequently found in the karst sedimentary fill. These are obviously not used as Paleocene markers, but as a marine biophase, which occasionally includes Foraminifera that can allow dating. Occurrence of Radiolarians belonging to the Sphaerellarian group (determined by A. Schaaf, Univ. of Strasbourg) as well as the observed homogeneous biophase throughout the different studied localities, suggest that we are dealing with autochthonous marine sediments without significant reworking. As far as we know, Radiolarians have not been observed in the Mesozoic series of that region, which suggests a post-Cretaceous age. In addition, we confirm our opinion that the observed planktonic Foraminifera found in association with such microfacies are Late Danian-Early Selandian in age. They are similar to those already described in lots of layers of the Pyrenees (see our previous publications).
Bilotte et al. challenges two specific points of our micropaleontologic determinations. Firstly, the group « Morozovella gr. preangulataangulata » presented in our Plate. Indeed, it is highly difficult to distinguish the two species by examination of a single section. As every specialist knows, this is an evolutive lineage starting with Praemurica uncinata, followed by the species of the genera Morozovella, M. praeangulata, M. angulata, M. conicotruncana, M. velascoensis, M. pasionensis, and ending with M. occlusa and M. acutispira. Such an evolution is characterized by the appearance of a carena that becomes more and more acute, and the transition from a bi-convex asymmetrical form to a plan-convex form with a profile progressively more asymmetric. It is therefore not surprising that all presented sections are not identical: some being closer to M. praeangulata, other closer to M. angulata. Secondly, it is well established that Parasubbotina varianta and P. variospira are very close. Indeed, P. variospira evolves from P. varianta and all intermediates forms exist. We agree that they are hardly distinguishable in section, hence the commonly used "Parasubbotina variantavariospira" amongst micropaleontologists.
Bilotte et al. agree that Microcodium found in the karstic fill belong to the "Uppermost Cretaceous/Paleogene". More precisely, these organic constructions, which characterize the "Vitrollian" (= continental Paleocene) in the BasLanguedoc, are observed within the first stage infilling (R1), coating the first karstic paleosurface (P1). They are also found as reworked fragments within the later successive fillings, which agrees with the Late Danian -Early Selandian age given to these subsequent karstic fillings by the associated marine microfauna. This would confer an early Danian age to the first infilling R1, as indicated on our figure 14.
Our figure 5 seems to focus most of Bilotte et al.'s critics, some of them being calumnious. This figure, which develops an argument already mentioned in a previous paper on Baixas breccia [2] , was elaborated from the biographical standard of Olsson et al [3] , adapted to the local biodiversity. It represents the time interval of occurrence of each index-species recognized in the studied area. They are illustrated with drawings made from the photographs from Olsson et al., but, of course, do not take into account the possible important intraspecies diversity. Such drawings aim at providing the reader with the external morphology of the taxa that have been determined in our study area (whether in sections or more rarely in washing residue). These drawings do not intend to represent the actual aspect of the individual Foraminifera observed in our sample, which are often recrystallised and altered. However, they have preserved their distinctive sections, which cannot be mistaken by an experimented micropaleontologist.
We will therefore develop below on the method used for determining the Foraminifera from thin-section. In order to illustrate the 2D variability of Globigerinacea according to the position and orientation of the section plane, we can utilize the samples of the Mas des Quatre Pilas locality (see our paper p. 320), which contains a reasonably abundant planktonic microfauna and in a rather good preservation state (Fig. 1) . At this point, we stress on the fact that thin-sections cutting a Globigerinacea accross its center (or axis) are very rare, which involves a great variety of sections for a same species. The photographs 1, 13, 14, 15 of the Bilotte et al. have compared masks of the photographs of taxa from Olsson et al. [3] with our sketches of sections, for the same taxa, as we have observed and published elsewhere (Bilotte et al. Fig. 3 ) and found -with no surprise -that they mismatch! Strangely enough, in their review-type exercise, they omit to refer to our synthetic micropaleontological article [4] comprising an abundant illustration. In any case, unlike Bilotte et al. suggests, the projection of the external shape (the mask) of a Foraminera greatly differs from a section across the same Foraminifera. If many of our sections obviously resemble the projection of the external shape (especially taxa with angular chambers), other more globular shaped taxa significantly differ. This is due to several reasons, of which some are illustrated in our Figure 2: -section planes cutting across peripheral parts of the Foraminifera, thus displaying only some of the chambers; -the variable orientation of the section plane, resulting in varying size of the tangentially cut spheroid chambers; -rotation or mirror-image of the sections; -non-homogeneous scale; -and obviously, intra-species morphological variability.
Amongst all criteria, the later can only be mastered by specialists of such microfauna, who have practised and analysed (just like two of us) a great number of oriented sections across reference specimens in excellent preservation state. These were extracted from mudstones in internationally acknowledged references sections from France (western Pyrenees, Basque Country, Béarn), Tunisia (Le Kef) Spain (Caravaca), Italy (Gubbio), Cyprus and Bulgaria (Black Sea coast).
This method used in our work for the determination of planktonic Foraminifera in thinsection, and more particularly Globigerinacea, is widely used by micropaleontologists, specifically in the oil industry (see for example the AGIP Atlas [5] ). The plate presented in this reply concerning the Mas des Quatre Pilas locality (Fig. 1) is another good illustration of the biocenose of these planktonic Foraminifera (associated with Radiolarians) in the Paleocene of the BasLanguedoc.
Conclusion
We hope this reply 1) helps our contradictors in understanding the method used in our study, 2) establishes the reality of our observations, and 3) confirms the soundness of our determinations (which assuredly requires some experience…). We regret the style of Bilotte et al's comment, which often departs from a scientific argument. Finally, the paleokarsts with marine infillings found in Languedoc, which make the fundamental topic of our paper, are hardly addressed in Bilotte et al's comment. The latter mostly deals with areas geographically located outside our study area. There is no presentation of field observations, lack of original and innovative data concerning the sedimentology or the paleontology of the karsts fillings. Bilotte et al. do not contribute to the argument in a constructive manner, but only criticise our work with unfounded and irrelevant assertions. 
